Improved cellular activity of antisense peptide nucleic acids by conjugation to a cationic peptide-lipid (CatLip) domain.
Conjugation to cationic cell penetrating peptides (such as Tat, Penetratin, or oligo arginines) efficiently improves the cellular uptake of large hydrophilic molecules such as oligonucleotides and peptide nucleic acids, but the cellular uptake is predominantly via an unproductive endosomal pathway and therefore mechanisms that promote endosomal escape (or avoid the endosomal route) are required for improving bioavailability. A variety of auxiliary agents (chloroquine, calcium ions, or lipophilic photosensitizers) has this effect, but improved, unaided delivery would be highly advantageous in particular for future in vivo applications. We find that simply conjugating a lipid domain (fatty acid) to the cationic peptide (a CatLip conjugate) increases the biological effect of the corresponding PNA (CatLip) conjugates in a luciferase cellular antisense assay up to 2 orders of magnitude. The effect increases with increasing length of the fatty acid (C8-C16) but in parallel also results in increased cellular toxicity, with decanoic acid being optimal. Furthermore, the relative enhancement is significantly higher for Tat peptide compared to oligoarginine. Confocal microscopy and chloroquine enhancement indicates that the lipophilic domain increases the endosomal uptake as well as promoting significantly endosomal escape. These results provide a novel route for improving the (cellular) bioavailability of larger hydrophilic molecules.